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Experimental section
General: Synthetic intermediates were purchased from Aldrich Chemical Co. (Milwaukee, WI) and Lancaster Synthesis (Windham, MA) and used as received unless otherwise stated. Tetrahydrofuran (THF) was freshly distilled from sodium hydride prior to use. All other reagents and solvents were purchased as reagent grade and used without further purification.
All air-sensitive reactions were carried out using oven-dried glassware under an inert nitrogen atmosphere unless otherwise stated. Four amines, 9a, 9b, 9c and 9d in Scheme 1 were prepared as previously reported. 28 Standard handling techniques for air sensitive materials were employed throughout this study. When the reactions involved extraction with dichloromethane (CH 2 Cl 2 ), ethyl acetate, or ethyl ether (Et 2 O), the organic solutions were dried over anhydrous Na 2 SO 4 and concentrated on a rotary evaporator under reduced pressure. Yields were not optimized. Melting points were determined on a Mel-Temp melting point apparatus and are uncorrected. 1 H NMR spectra were recorded at 300 MHz on a Varian Mercury-VX spectrometer with CDCl 3 as solvent and tetramethylsilane (TMS) as the internal standard. NMR spectra are referenced to the deuterium lock frequency of the spectrometer. With this condition, the chemical shifts (in ppm) of residual solvents are observed at 7.26 (CDCl 3 ) or 2.50/3.30 (DMSO-d 6 ). The following abbreviations were used to describe peak patterns wherever appropriate: b = broad, s = singlet, d = doublet, t = triplet, m = multiplet. Analytical thin layer chromatography (TLC) was carried out on Analtech GHLF silica gel glass plates, and visualization was aided by UV. Elemental analyses (C, H, N) were determined by Atlantic Microlab, Inc. High resolution mass spectrometry were conducted by the Washington University Mass Spectrometry Resource. The purity of the target compounds was determined by elemental analysis and by HPLC methods. All the compounds reported in this article have a purity ≥ 95%.
1. chemistry 
Ethyl 5-(2-(2-hydroxyethoxy)ethoxy)-1H-indole-2-carboxylate (11b)
S3
To a solution of ethyl 5-hydroxy-1H-indole-2-carboxylate (10, 0.71 g, 3.46 mmol) and 2-(2-chloroethoxy)ethanol (1.27g, 10.4 mmol) in N,N-dimethylformamide (DMF) (30 mL), potassium carbonate (1.42 g, 10.4 mmol) was added with stirring. The mixture was heated at 100 °C by oil-bath overnight. After cooling down to room temperature, the mixture was partitioned between dichloromethane (50 mL) and water (300 mL). The organic layer was collected. Additional dichloromethane (50 mL) was used to extract the product from aqueous solution. The organic layers were dried over anhydrous sodium sulfate and concentrated in vacuo. After filtration, concentration, the product was purified through a silica gel column using ethyl acetate/hexane 
Ethyl 5-(2-(2-(2-hydroxyethoxy)ethoxy)ethoxy)-1H-indole-2-carboxylate (11c)
A similar procedure for making compound 11b was followed to afford 11c (366 mg, 16%) as colorless grease. 
Ethyl 5-(2-fluoroethoxy)-1H-indole-2-carboxylate (12a)
To a mixture of ethyl 5-hydroxy-1H-indole-2-carboxylate (10, 0.6 g, 2.93 mmol) in acetone (30 mL), potassium carbonate (1.22 g, 8.80 mmol), 1-bromo-2-fluoroethane (1.11 g, 8.8 mmol) was added with stirring. After the mixture was refluxed overnight, the solvent was evaporated under reduced pressure.
The residue was dissolved in ethyl acetate (100 mL), and then washed with saline (3 × 20 mL). The organic layers were dried over anhydrous sodium sulfate and concentrated in vacuo. 
Ethyl 5-(2-(2-(2-fluoroethoxy)ethoxy)ethoxy)-1H-indole-2-carboxylate (12c)
A similar procedure for making 12b was followed to afford 12c (223 mg, 60%) as colorless grease. 
5-(2-Fluoroethoxy)-1H-indole-2-carboxylic acid (13a)
To a solution of compound 12a (520 mg, 2.08 mmol) in methanol (30 mL) and water (5 mL) was added sodium hydroxide (160 mg, 4 mmol). The mixture was stirred at ambient temperature overnight and then refluxed for additional 6 hrs. Methanol was evaporated under reduced pressure and the residue was neutralized using 2N HCl aqueous solution. The crude product was extracted with dichloromethane (3 x 15 mL). The organic layers were dried over anhydrous sodium sulfate and concentrated. After 
5-(2-(2-Fluoroethoxy)ethoxy)-1H-indole-2-carboxylic acid (13b)
A similar procedure for making 13a was followed to afford 13b (94 mg, 95%) as pale yellow solid. 
5-(2-(2-(2-Fluoroethoxy)ethoxy)ethoxy)-1H-indole-2-carboxylic acid (13c)
A similar procedure for making 13a was followed to afford 13c (204 mg, 66%), a pale yellow solid. 
5-Hydroxy-N-(4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl)-1H-indole-2-carboxamide (14a)
General procedure for making amides: Procedure A 5-Hydroxyindole-2-carboxylic acid (350 mg, 1.98 
(E)-N-(4-(4-(2-(2-Fluoroethoxy)phenyl)piperazin-1-yl)but-2-en-1-yl)-1H-indole-2-carboxamide (15a)
Procedure A was followed to afford 15a (120 mg, 79%) as colorless grease. 6.27, N: 11.41.
(E)-N-(4-(4-(2-(2-Fluoroethoxy)phenyl)piperazin-1-yl)but-2-en-1-yl)-5-hydroxy-1H-indole-2-carboxamide (15b)
Procedure A was followed to afford 15b (107 mg, 34%), a white solid. MP ( 
(E)-N-(4-(4-(2-(2-Fluoroethoxy)phenyl)piperazin-1-yl)but-2-en-1-yl)-5-methoxy-1H-indole-2-carboxamide (15c)
Procedure A was followed to afford 15c (178 mg, 60%), a white solid. MP (oxalate salt): 145. 
(E)-5-(2-fluoroethoxy)-N-(4-(4-(2-methoxyphenyl)piperazin-1-yl)but-2-en-1-yl)-1H-indole-2-carboxamide (16a)
Procedure A was followed to afford 16a (186 mg, 74%), a pale yellow solid. MP (oxalate salt):
176.3 °C (decomposed). 
(E)-5-(2-(2-Fluoroethoxy)ethoxy)-N-(4-(4-(2-methoxyphenyl)-piperazin-1-yl)but-2-en-1-yl)-1H-indole-2-carboxamide (16b)
Procedure A was followed to afford 16b (230 mg, 70%), as pale brown grease. MP (oxalate salt):
166.5-168.3 °C. 
N-(4-(4-(2-(2-fluoroethoxy)phenyl)piperazin-1-yl)butyl)-1H-indole-3-carboxamide(17a)
Procedure A was followed to afford 17a (98 mg, 21%), a pale brown solid. MP (oxalate salt): 
°C (decomposed
Sigma Receptor Binding Assays
Before determining the σ 1 and σ 2 receptor binding assays, the compounds were dissolved in either DMF, DMSO, or ethanol and then diluted in 50 mM Tris-HCl buffer containing 150 mM NaCl and 100 mM EDTA at pH = 7.4. The procedures for isolating the membrane homogenates and performing the σ 1 and σ 2 receptor binding assays have been described previously.
26, 36
Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications This journal is © The Royal Society of Chemistry 2013
